Calcium-dependent adenylate cyclase of pituitary tumor cells.
Effects of Ca2+ and calmodulin on the adenylate cyclase activity of a prolactin and growth hormone-producing pituitary tumor cell strain (GH3) were examined. The adenylate cyclase activity of homogenates was stimulated approx. 60% by submicromolar free Ca2+ concentrations and inhibited by higher (microM range) concentrations of the cation. A 2-3-fold stimulation of the activity in response to Ca2+ was observed at physiologic concentrations of KCl, with both the stimulatory and inhibitory responses occurring at respectively higher free Ca2+ concentrations. Calmodulin in incubations at low KCl concentrations increased the enzyme activity at all Ca2+ concentrations tested. In incubations conducted at physiologic KCl concentrations, both the inhibitory and stimulatory responses to Ca2+ were shifted by calmodulin to lower respective concentrations of the cation, without significant change occurring in the maximal rate of enzymic activity at optimal free Ca2+ X Mg2+ concentrations in the incubation also influenced the Ca2+ concentration dependence of adenylate cyclase; at high Mg2+ more Ca2+ was required to obtain maximal activity. Trifluoperazine inhibited adenylate cyclase of GH3 cells only in the presence of Ca2+; as Ca2+ concentrations in the assay were increased, higher drug concentrations were required to inhibit the enzyme. Ca2+ was also observed to reduce the extent of enzyme destabilization which occurred during pretreatments at warm temperatures. Vasoactive intestinal polypeptide and phorbol myristate acetate, which stimulate prolactin secretion in intact GH3 cells, enhanced enzyme activity 4- and 2.5-fold, respectively, without added Ca2+. Increasing free Ca2+ concentrations reduced the enhancement by VIP and eliminated the stimulation by PMA.